PEP-1-SOD fusion protein efficiently protects against paraquat-induced dopaminergic neuron damage in a Parkinson disease mouse model.
Parkinson disease (PD) is a common neurodegenerative disorder characterized by the progressive loss of dopaminergic neurons in the substantia nigra (SN). However, the mechanism of the pathology of PD still remains poorly understood. Because the administration of the herbicide paraquat triggers selective dopaminergic neuronal cell death, exposure of mice to this herbicide is one valuable model for studying the pathological aspects of PD. In this study, we investigated the protective effects of PEP-1-SOD in vitro and in vivo under exposure to the herbicide paraquat. The viability of neuronal cells treated with paraquat was markedly increased by transduced PEP-1-SOD. When the PEP-1-SOD fusion protein was injected intraperitoneally into mice, a completely protective effect against dopaminergic neuronal cell death in the SN was observed. This protective effect was synergistically increased when the PEP-1-SOD was cotransduced with Tat-alpha-synuclein. These results suggest that PEP-1-SOD provides a strategy for therapeutic delivery in various human diseases related to reactive oxygen species, including PD.